as released by a South Korean government agency in 2012, adolescents in multicultural families (12.3%) were more likely to become addicted to Internet than adolescents in general (10.7%) while elementary school children (30.1%) were more likely to become addicted to Internet than middle school students (25%). In particular, Internet-related problems for elementary school children in the transition period from childhood to adolescence can cause social maladjustment, which involves anxiety, frustration, and fear, as well as problem behaviors [6] and become chronic, unless treated properly, which may lead to juvenile delinquency [7] . It is therefore necessary to conduct research on the possibility of Internet games addiction among elementary school children who start to use Internet; in particular, it is necessary to investigate the risk of Internet game addiction among children in multicultural families with the objective of preventing and managing Internet game addiction.
Most of the domestic studies on Internet game addiction for elementary school children addressed variables related to Internet addiction, instead of applying an approach based on comprehensive factors describing Internet game addiction [7] [8] [9] .
According to previous studies, the factors affecting Internet game addiction can be divided into personal, environmental, and social aspects.
Gender, self-esteem, difficulty in self-regulation, and psychological instability were found to be more vulnerable to Internet addiction [10, 11] . The effect of the Internet game addiction was influenced by parents' parenting style, attachment relationship, and communication level [12] . And, adaptation to school life as aspect of social factors is also one of the influencing factors of Internet game addiction. The higher the stress in friendship and teacher-students relationship and the lower the adaptability to school life, the higher the degree of Internet game addiction [10, 13] .
It has been reported that Internet game addiction in adolescence is affected by self-esteem, self-control, antagonistic parenting attitude, overprotective parent attachment, and closed parent communication [14] , which lower levels of self-confidence, lead to difficulty in self-regulation, and result to psychological instability, making them more vulnerable to Internet addiction [15, 16] .
Meanwhile, research has been conducted on Korean culture adjustment and school life adjustment for children in multicultural families [3] and little research has been conducted on Internet or game addiction for children in multicultural families. In addition to the research on maladjustment to the South Korean society for children in multicultural families, this study is conducted as follows as the social issues, such as Internet game addiction, are expected to affect the growth and development of the children in the socially underprivileged members.
This study aims to determine if the general characteristics, self-esteem, parent-child relationships, and school life adjustment differ between the Internet game addiction risk and the non-addiction group, and identify factors affecting Internet game addiction risk in elementary school students of multicultural families.
The research questions are as follows; 1) What is the differences in the general characteristics of risk and non-addiction group in Internet game addiction of elementary school students in multicultural families?
2) What about self-esteem, parent-child relationship, and school life adjustment between risk and non-addiction group in Internet game addiction of elementary school students in multicultural families?
3) What are the factors that affect the risk of Internet game addiction among elementary school students in multicultural families?
METHODS

Setting and sample
The subjects in this study was composed of elementary school students in multicultural families in Gwangju and Jeollanam-do Province.
The population was limited to students in grades 4, 5, and 6 of multicultural families. The reason is that they correctly understood the questionnaires and the upper grades of elementary school were appropriate as focus groups of research in Internet game addiction. The sample size is calculated using the G*Power 3.1.9.2 program. In the case of logistic regression analysis by using odds ratio (OR); 1.5, significance level; 5%, power (1-β); 80%, the calculated number of sample size was 208 [17] .
Based on this, we took a total of 300 questionnaires in consideration of recovery rate and omission of responses. A total of 213 questionnaires (71%) were returned; of these, a total of 209 copies were finally analyzed, with the exception of two containing unreliable answers and two in the Internet game addiction group.
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Measures and instruments
Rosenberg's [18] self-esteem scale with 10 items was used. The total score ranges from 10 to 50, with a higher score meaning a more positive awareness of oneself and higher self-esteem. The Cronbach's α was 0.85 at the time of development of the tool and 0.96 in this study.
The Korean version of the parent-child relationship scale manufactured by Choi [19] was used. This scale has a total of 40 items: 20 with the same contents about father-child and mother-child relationships. The researcher explained the goal and methods of this study to teachers at schools and got their consent through personal visit, e-mail, or phone. The teachers were asked to give a written explanation of the subjects' rights, the study's confidentiality, and the goal of the study, and a consent form to students and parents in multicultural families; then, questionnaires were distributed to those spontaneously giving written consent to participation in the study. The completed questionnaires were either personally collected or returned by the researcher or by teachers in charge of students in multicultural families (or relevant ones) by mail.
Data analysis
The data were analyzed using IBM SPSS 21.0 (IBM Co., Armonk, NY, USA) program. The general characteristics and the degree of self-esteem, parent-child relationship, and school life adjustment between the Internet game addiction risk and the non-addiction groups were analyzed using descriptive statistics. The differences in the general characteristics, self-esteem, parent-child relationship, and school life adjustment between the two groups were analyzed by using t-test, χ 2 -test, and Fisher's exact test. Binary logistic regression analysis was performed to identify the factors affecting Internet game addiction risk for elementary school students in multicultural families.
Ethical considerations
Ethical approval (IRB No. CNUH-2013-010) was provided by the Institutional Review Board from Chonnam National University Hospital.
Approval from the relevant institution directors where data collection took place was also obtained. Finally, all participants and their parents provided written informed consent before completing the questionnaires.
RESULTS
The differences in general characteristics between the two groups Boys formed 69.4% in the group at risk of addiction and 40.1% in the non-addiction group. Fifth-graders formed 43.1%, fourth-graders 36.1%, and sixth-graders 20.8% in the group at risk of addiction, while each of fourth-and fifth-graders formed 40.9% and sixth-graders 18.2% in the non-addiction group.
As for difficulty in school life, 75.7% in the group at risk of addiction and 85.3% in the non-addiction group had 'no specific difficulty' 86.2%
of the group at risk of addiction used Internet games and 6.9% used no
Internet game or had used to them, whereas 59.9% of the non-addiction group used Internet games, 25.5% used no Internet game, and 14.6% had used to them.
The foreign parents in the group at risk of addiction and those in the non-addiction group scored an average of 9.34 (± 2.06) and 10.17 (±1.75)
for Korean ability involving speaking, writing, and reading. The level of Korean language was 'high' for 41.4% of the group at risk of addiction and 56.0% of the non-addiction group. The parents of the group at risk of addiction scored higher for every area of Korean ability than those of the non-addiction group.
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The group at risk of Internet game addiction and the non-addiction group scored an average of 33.43 (± 5.35) and 36.95 (±7.33), respectively, out of 50 for self-esteem. The non-addiction group scored significantly higher on average for self-esteem and there were statistically significant inter-group differences in self-esteem (t=3.96, p < 0.001) ( Table 2) .
The group at risk of Internet game addiction and the non-addiction group scored 139.99 (± 26.85) and 157.17 (± 25.63), respectively, for parent-child relationships. The non-addiction group scored significantly higher on average for parent-child relationships and there were statistically significant inter-group differences in parent-child relationships (t= 4.53, p < 0.001) ( Table 2) .
The group at risk of Internet game addiction and the non-addiction group scored an average of 103.44 (±14.21) and 114.88 (±17.99), respectively, for school life adjustment. The non-addiction group scored signifi- On Choi, et al.
cantly higher on average for school life adjustment and there were statistically significant inter-group differences in school life adjustment (t= 5.03, p < 0.001) ( Table 2 ).
Factors affecting risk of Internet game addiction
To identify the primary factors affecting Internet game addiction risk for elementary school children in multicultural families, univariate analysis of gender, foreign mother's country of origin, foreign parents' level of Korean language and self-esteem, parent-child relationships, and school life adjustment, which were the characteristics significantly associated statistically with the Internet game addiction risk, was performed in the Internet game addiction risk group and the non-addiction group (Table 3) . At this time, the categorical covariance was treated as the categorical variable of gender, Continental classification in foreign mother's nationality, foreign parents' level of Korean, except for foreign parents'
Korean language ability, self-esteem, parent-children relationship, school life adjustment. Then, binary logistic regression analysis of the variables with significant results was performed ( 
DISCUSSION
The subjects in this study were divided using Young's [22] internet addiction classification into the group at risk of Internet game addiction (34.4%) and the non-addiction group (65.6%). This result about the group at risk of Internet game addiction is slightly lower than the other study in elementary school children: the group at risk of Internet game addiction (45.5%) [24] .
Although foreign parents' Korean ability and level of Korean language was not a primary factor affecting the risk of Internet game addiction, a univariate analysis found that the foreign parents in the group without Internet game addiction had ≥12 times higher Korean ability than those in the group at risk of addiction. On the basis of the finding [25] that a higher level of Korean ability might lead to better family communication, quicker adaptation to Korean culture, and better adaptation to the stream of child education, foreign parents' Korean ability may affect the risk of Internet game addiction for children in multicultural families. Odds ratio were calculated using a binary logistic regression analysis and all variables were entered in step1. Adjusted for gender, Continental classification (foreign mother's nationality), foreign parents' Korean ability, foreign parents' level of Korean language, self-esteem, parents-children relationship and school life adjustment. Subjects with non-addiction group constituted the referent group.
Internet Game Addiction Risk
Journal of Health Informatics and Statistics
http://www.e-jhis.org | 69
As a personal factor for the risk of Internet game addiction, self-esteem was significantly lower in the group at risk of Internet game addiction. This result was consistent with the finding that lower levels of satisfaction with oneself and the tendency to disregard oneself can increase the risk of Internet game addiction for children in multicultural families as well [6] .
To determine the parent relationship as an environmental factor, this study used the Korean version of the parent-child relationship scale appropriate for the Korean society attaching greater importance to relationships than to individuals, whereas other researchers have used the Western parent relationship scale [19] . This is to determine parent-child relationships in the group at risk of Internet game addiction and the non-addiction group for elementary school children in multicultural families and identify the causal factors for the risk of Internet game addiction in consideration of the possible problems in understanding and adapting to Korean culture within multicultural families. The non-addiction group scored higher for a total of four sub-areas of parent-child relationships-friendly, devoted, respectful, and strict-than the group at risk of addiction. This result was consistent with the finding [14] that friendly, devoted, or properly controlled parent-child relationships might decrease the risk of Internet game addiction.
As a social factor for the risk of Internet game addiction, the group at risk of Internet game addiction scored lower on average for all the subareas of school life adjustment than the non-addiction group. The intergroup difference was greatest in the score for peer relationships than the other sub-factors: teacher-student relationships, school classes, and school rules. Students may discover themselves while making friends at school [26] . However, verbal and indirect aggression involving insulting remarks or teasing can interfere with these relationships while children failing to get along with others fail to find their own rights and become more depressed [20] . These negative results may affect their character formation and social development and make them vulnerable to Internet game addiction [22, 27] . To put these results together, on the basis of the finding that parents with greater attention might induce their children to have higher levels of social competence and school life adjustment [28] , children in multicultural families can be better at school life adjustment if they have parents with good information and adaptation to life in South Korea.
Discussion can be made on the basis of the main results, with the factors affecting the risk of Internet game addiction. First, gender was the factor most significantly affecting the risk of Internet game addiction:
boys were approximately 3.2 times at higher risk of Internet game addiction than girls. Boys (69.4%) were ≥ 2 times at higher risk of Internet game addiction than girls (30.6%), showing statistically significant differences in the mean. That is, as boys were remarkably more likely to become addicted to Internet games than girls, it is necessary to develop good intervention plans or preventive management [27] . This result is consistent with the research using the identical scale in elementary and middle school students [29] . The gender differences are supported by different Internet utilities, between boys mainly playing games and girls enjoying chatting [30] , by longer exposure to Internet and primarily destructive and violent Internet games [29] , and by different behavioral tendencies, with boys being more familiar with a computer, a kind of machine, than girls and tend to be prospective, as demanded by games [31] . It is therefore necessary to investigate the differences in resulting Northeast Asia (China, Japan, Mongolia, and Uzbekistan).
In the research [32] , the immigrant wives giving birth before adapting themselves well to Korean culture and language became confused between the parenting style of their homeland and that of South Korea, were delayed in getting information about education, and had problems with child education. In the research [33] , while children whose mother from Japan had a high level of Korean language ability and education and had relatively less difficulty in school life than those whose mother was from any other country, children whose mother was from the Philippines had difficulty in schoolwork and were teased, discriminated, and bullied.
Children whose mother was Japan were least likely to be discriminated and those whose mother was from a developing country in Southeast Asia, Central Asia, or South Asia were more likely to be discriminated. Lastly, as a factor affecting the risk of Internet game addiction, the group at risk of addiction had a 1.04 times lower level of school life adjustment. While the score for school life adjustment rarely differed with the odds ratio of 1.04 between the group at risk of Internet game addiction and the non-addiction group, the inter-group mean difference was statistically significant. This supports the finding that the lower the level of school life adjustment and the greater the difficulty with peer relationships, the higher the risk of Internet game addiction [7, 10] .
In particular, binary logistic regression analysis was performed to determine the association among the variables affecting the risk of Internet game addiction for elementary school children in multicultural families.
By doing this, it is expected to determine the association among the variables in the group at risk of addiction and the non-addiction group and provide lots of information about causal relations in general and analysis methods, contrary to the previous research using correlation and multiple regression analysis. 
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